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[0 o o 11 
[0 0 0 2] 

itv>4, i^--xwLt> flat, ammim^tt, imim&tt. tytv*. 
v h * ; f-¥**S:X0 r ifcp**at^r5*:*© * 7 - a if - ?j $ fix v> & 0 

[0 0 0 3] 
[0 0 0 4] 

dtLoO^O^-o-9— *^;v^ti> 4 >*o»itfttfcin&fcJ: $&&&$&£U 

± *) 4 y* X)i<frhWLmLxepmn0LKffinz*t& , %$:x$>y) , mm^m®. 

[0 0 0 5] 

^ * IKtt 1" * n v y * *3tHft J: & Ktt 0i& * K— # K^S#*4£± $ ft & 0 

itL^i i) i^io^'j K^^v>rtt, 5&f»*^**?&EK:Be*Lr5S^fc:Kl& 

[0 0 0 6] 

mm* *'M®Btxw.W'r2>. oo [dp n nmowmm 

4 2. 333 t M m~\ mmxmm-rzzt&'&WKte&tf 
s ;<d^ Km®mx&wLtz&mm*Kmm<Dmwjm=Fzmw-$'z>z£im*>xmmx 

Iw^HS^^ £ mmx ft & j: a * $ ttr o 
[0 0 0 7] 

*«rKJ&-frSffi»®S&5&*M0 S (Metal Oxide Semiconductor ) IIWI1^7 
yyx^ (4KHM&to*JHg|j|t& h7>^^) i •? f^J« S *u 5&*fc*W* > * ;v ( 
Ta) , mik?y?)\' (T a N x ) , ^>^;>7;V5 (T a A 1) ^tCi «J^Jfi$tL&J: 

$K&3ivcv»*o ^^^^v^^mffi^ni^^^enspur 0. 8~i. 4 t^j] k 

i DftftX? *BttU i*Lfc X *) 4 yZ®MK% l U i k:%k*!L^X4 v*mk*mP&% 

i±, m*=mjE2 /warn <v m^^-r &ztKx*), ^^a ? k?h, 
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<fc o K&$*L-rv>£ 0 

[0 0 0 8] 

h JV¥7s9 1 t-*JV*Tfcj\ y'jn^tfbl (Si 3 N4 ) \Z & *) vV 3 >m$L2 ±.IZ 
m^mWH, (LOCOS: Local Oxidation Of Silicon ) ZifiT&WuZfi, 

Yyyitxf-Cli, $ t, C •> V ^ >II 2 w t ttik&kmz X v-* SRV 1 

t K W >fcO|Rjom#Si*tOtetWlARfc J: <9 itCi 1? . 

[0 0 0 9] 

i©in^J>^A»; KCHLT, fflx.l$&m¥l 0- 1 3 8 4 8 4 #<£=i£K:fev>T 
ti, lj!tl^l*itt|)^57-^nyi^v'3>77'ft- (MPA) *m^X, Cl 

[0 0 10] 

ZtiKHLX!Wffl2 000-108355 5 <Zr^^^V^T{±> Mti 1 ^^- hm,mt 
[0011] 

, ztiizxt) Vyy*Jx?},z£&mW}ni±lz$>oX\t, tti^ff^fifitiftilfiofi 
Stilt ^ J: 9#ffi3*LTS&it*^KepiHl3*U £*LfcJ: «9^*T<7)®trCli^J:bLTrtL<b 

[0 0 12] 

>-^i£ii§£mo ? tB£-£-C7''; LT©?BS*A*fi*t*i ttfX&2> t^kbKZ> 

[WWvfctt 1 1 1 0 - 1 3 8 4 8 4 -^<&#. 

[#^M2] 2000-108355 5<2r$g. 
[5I§£3<£> Wtf] 

[0 0 13] 

*%>Wte&±<D&*^mLX%Ztitz*><DX^ |£3|i»cll:fC#*J6ttOfl[«r^$ 
t-f& i><DX$)2> 0 
[0 0 14] 
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[0 0 15] 

k x & (o mm k x 19 mm k &n l ^ s- tra!& l t <d urn z ; * * & <b m 

[0 0 16] 
[0 0 17] 

[0 0 18] 

o 

[0 0 19] 

#C<7)ffi £/h $ < i" 2. CI b § * o 
[HWSr^-f *7ttf>Oft&0^$!] ' 
[0 0 2 0] 

[^»j i ] 

[0 0 2 1] 

(i) nmm<Dmf& 

***^3^R<Ofl[# 1 2 tJRj(ftS*tT^$tL % QHja*t*T?**ffllftl 3 ^ML/:ffl« 
b W 1 4 ££0^#1 2 0jEMH^$tL7t h WffiAPi 19, ffi 

Sftl 3 «r#&iK-C** id fcfc3*LTv>* 0 
[0 0 2 2] 

ffliR^>f l 4 fi, k h WWAPJ: i)7^>^'; 1 1 £16*3*1* fc, 

^iflU OJBttl 3***&iffin-9 1 5 KWLMXhti, £<9i^*ftn-? 1 5<7>HI$z; 

1TM£fa^o-cai»9ttt$*i£o 7>fvyj>^l 114, 

1 6tWE*$*l^ £O£0j£n-7 1 6©0fi^KJ: •? > ^EPBlci i9^-fi d ^> JEM^ 
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[0 0 2 3] 

^sick* «9^-r«t ? k> ?^ 1 1 ojEMffls»cEitstt^mp -t «tB£tt 

1-i ? K % a»; K*- h y ?*; 1 8*^t3fe?Ti6JwiB«$*tao 
[0 0 2 4] 

^•7 K# — I>'J'r>*l 8 $±> -f x.n-, -f<7 y 9<T>7 4 Kfc 

-ett-Tttgfig; LT * & f V > 9 ^ y K 1 9 # s #r 1^^) * ;^-2 0 OTffli t-fiB® $ tt 
, i^***"- 2 0 KJOUfc'f ^n- (Y) , -?J£V? (M) , vT> (C) . 7? v 9 ( 
B) o>f^^*-hU^^* t ^SI^rtHcE*$tt"r^$tL*J:-5tc*$*L-cv»So £tt 
K4 »9 9>f >7°y >9 1 1 14, d*tfc45"fe<E>>f >^^It>tS7'f>A7 K4 Uffllftl 3 

[0 0 2 5] 

^itrH3(i> m2<Dmm.l Zm&i) B.ti'fV >9^y V<OW&Ml8.0—U*&JzVt: 
¥lBB|-C**o 7*y >9^y Kl 9 i±> 13 3 Kj^-f 4? z/9<D4 >*iSiES&2 

@S«L-C#J&£tt& 0 2ft, ^7Kfy^2 2K^V>-Cli, ^ tt^ttflf&fH^M > * 

f-y -7'2 2 tt|Rj#5&»l 8 0JKEHE§-frfeH«i:«:* 4 7 fcESS*iTv>So -ttK 4 *) "7° 
y>*^y Ki 9tt* ^fi-FiMHifcisv^T \~%M<r>4 y?m&2 lt#A7 Kf--7 7*2 

fl,ii#tlSJ;^ fcfcSti/rv**,, 
[0 0 2 6 ] 

* ft, ^ y Kf - ? 7 s 2 2 }4, 80 ftEIJE LTgEffi Lfc$&£-C 6 * fft* 

fr'f >*GttiiPTr&3 7X;V2 3 ©^^frtotttBHRffl-**? K2 4 Of£e#^ltL&^4 

3<DMJttlft (EUSOttl^fRj) Wt5^*i:ilffl^^ K2 4 jFHBH 
$tt, £tU;:4 19 7"y >9-^y K 1 9-Cf4, i^9^7Kf 7^2 20fglffl^7K2 
4 ^7 1/^7 ?*/i'SB»3£ffirt*j£&-r * £ S&jh-t" &* ot97W "^n/HB«L 

[0 0 2 7] 

COi 7 CLT^X^ 2 3 *'>7 > J >?m&2 KDl.XRXrTJj 

tzmWZti&^y Kf 77*2 2 &::43v*-o4, KSfc^-S-t-WL-riHft^oKSilH^j^jttie 
t4ifcC4:4 e #A7Kfy7 J 2 2li, £ O 4 d &SEt&m#KttJ&"t & 4 7 K> iEt&lU 
R C 43 it * KlfrJOU* * m «9 & x. * £ t &X # £ 4 3 jft $ tt X v> * o 
[0 0 2 8] 

9-^y K 1 9 }4, y'jn 4 £ 7 -7 K^^ttEI^ fkmUkttW 

ffefcS ttfcfc. v 7* 2 2 KX9 7 J ^IStt^ #^ y Kf - y 7* 2 2 K W 

> 9 *S<**ftJR LtM ^ tt* o 
[0 0 2 9] 

i-3fi:*>t.igi (A) C^tivK, >9^y K 1 9 {4* 7^i:Uv"J3Vi« 
3 lj&*iSfe»$tLfc^ S/yavflMfcJR (S i 3 N4 ) **««tSttS 0 «v»"C7''J>^a 
y Kl 9 t4, -X®, 'J7^f ^^ftvxyf > yXMiz. 4 «9 v y 3 

^ 3 1 M$ tt, £. ttK 4 «9 h7>-^^ Sr»jR1-*W3fe***£IL*1-0** * 0 '> 'J 3 > 
mkmtfW*)fefrti2>o Z.tibfc£*) 7°y) y9^y K 1 9 &'i4, '✓'J3>*S3U01> 
7 > ^ ^ * fttt y =1 y mkWk&Mfo $ tt« « 

[0 0 3 0] 

^T7V>^Ay Kl 9(4. HflMblgfcJ: O^V = >BftWkti s ®i : £:ZtiX^2>ffi& 
iZ$k*y y n 5 0 0 [nm] J: •) 3BJ«3 *U iWiV'Jn >B»-fkIR»* 4 19 
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h 7>S>**£#«^Sfc*©*^fr«HW* (LOCOS: Local Oxidation Of Silicon ) 3 

[am) JC5^jS**t*o 
[0 0 3 1] 

$ fetc^T^V K 1 9 tt, ^^vMS mi (B) ic 

tU CVD (Chemical Vapor Deposition ) ftKJ: y'J a >* f JHff 1 0 0 Cnm) 

fc*iJJfc«3*L3o ifcifcv»T, WF6 +S i H4 *©5tr^XttWF6 +SiH2 C 
1 2 

^^*fflv^CVDi:iD, ^>^f V^'Jt'f K (WS i 2 ) m&m&- 1 0 0 

$;M£^> SF6 +HB rMtf>iB##**Jflv»fc 4 Jt? f-^fc J: *) , &M%®tM 
33, #'JV , J3>I3 4, ^ V ^ fVyUt-f KM 3 5 K <£ & # V -^ >f Kfllfi^ <t 0 
[0 0 3 2] 

«v>-cBl5 (C) iZ7jz-t£r>Ks 'ftviixm iMiiia^>'J3^it3 l 

7>^^4 3, 4 4 4£* t ffr££*L*o ^it«WM371i, • KM> 

Bfi5»ff*««t4l*«iflIi'C*S, ttzXJ y*>yY jyVX* 4 3 18-2 
5 CV) §SWf ^.M O S I F 7 ^ a'- h 5 > ^ ^ ^^OKtttw 

gfc-r& *> & 0 iWUX>f7f>7f7>^^4 4li, ro.K7-fA-h5 
>>>X* 4 3 fcllfW-r&&OTli&£^j£1-'2> 5 cv) (Dnm-x*) 

[0 0 3 3] 

«fc a (CLt#Vt>f K*jtlwJ:*^-M»j&twJ:l)M0SfflO>9>y^^4 3, 
4 4Mt4i:oi, iOHWJ-Cfi. -i<7)'Jy^77^-Ig^ tft4 3 6 Cn 
m) (gj») tM^^iClffl L/:^f 7 7*7 > F'J ^- 

mW (Xtv*-) tttfflLT, j»|^filf^l*f4Xt±lW5HJ: D*tr$*LS J:dt-4$ 

ft 2 m] J^TCi H7>y^^4 3, 4 4 £ffr£-T& J: 1 H*$tLfv>4 0 
[0 0 3 4] 

fi©t^ii:J:')> F7>^^4 4«i«^MU **>53\ fF^ifrffi^S 
< LrSjj^jK^SR^iElft-C^ 4 i -5 K&£*ltv>.2> 0 is £ ©211608 fcisv>TI4 % 
roJ:^j:f7>y7;^4 3> 4 4 U V ^7 7 -Igoii:, jaTU:8£9H-S# 

[0 0 3 5] 

•/i; k 1 9 14> iv^tHI5 (D) K^i" J: 9 C C V D&fc i 0 V y*ngJn£ 

tlfcvy aVBMfcJfc"?** P S G (Phosphorus Silicate Glass ) Wk, **n > 'J 
in $ ft*: V a ^BfcffcJRt?* * B P S G (Boron Phosphorus Si 1 icate Glass) ^3 5^ 
J®*Kffl0 0 (nm] , 5 0 0 [nm] \Z 2a *) ft, itLtr J: Y)<£1$.t LTlg|»* 

6 0 0 [nm] K X 2> 1 if B V>M Ii&li4 5 rt*fisjft3 *L&o 
[0 0 3 6] 

«v»-C7*b'JV/?7'f-IgOft, C4 F8 /CO/0 2 /ArW$:iv> 
'J 7 ^ 7 -f y t V x y f > /fe |: i I) y 'J 3 (V-* • KWV) ± 
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tcny*^ b*-JM 6 #^j££*t;z> 0 
[0 0 3 7] 

$ h > 9 ^ y K 1 9 l±. #7 y »C J: ») *tfc&. y * V > ^Bc£ «t «9 
> mi? 3 0 (nm) Ciif^'A ^J? 7 0 (nm) J: ZmmfoT? 7^ * * 

>JgU¥3 0 (nm) K<£&^*^ V'ja^l (at%) ?febn£ *i/c7;V^ -a- A, 
Sfc»i«b&*0. 5 (a t %) ^Jn$tL5tT;V5~i-A^mJl5 0 0 [nm] ^ J: «9 M^l 

nmzfr&o &<^'j>^A7 ki sitKritn^^^^nm^^^ (Ti on 

) ^JRU2 5 (nm) J: *) $ *L, t ft*, J: *) - fr&o £ 

$£*l& 0 7r/^A7Kl9lt <fc 3 KLTf^J&Sttfc lJiBcDEISU**-}' 4 7 
K J: >K ISti)iai^^#^-t^MO SI b ?y*J7,9 4 4 iftftUny? 9 9&kWSkiM&> 
J&£tt.i> 0 
[0 0 3 8] 

^T7^^^y Kl9tt> B6 (E) iZTF-fliK, TEOS (fh7ih^f'>-> 
7>:Si (0C2 H5 ) 4 ) *WLPrif*t LtzC VD^lc J: *) JilWMy]£|-e&£ ~> 
'J 3>f ftI^ii$tLl>o ^T7'J >^A7 K 1 9 li> SOG (Spin On Glass ) * 

^IftH, itLt)OXe*»2EI«fe»)iE§tLTl»B<OiBj»>''«^->4 7 i:SK 2Jfg 
OHBi»^^->i:*«»i-&J»J¥4 4 0 (nm) V a vSMfcRfc «£ * 2 Jf g<DJfR9*6 
8^j£$*t& 0 
[0 0 3 9] 

7*'J>^ 9 K19tt, |v>TX/<7 *V yymWKZ i3JRJ¥5 0-1 0 0 (nm) 

o 9V v^M&m2 o o~4 o om, ummmti 2 - 4 

(kW) , T ;V=f> 77X^1:2 0-4 0 (seem] KiSJeLfco $?>i:^t7y>^ 
a 7 K 1 9 ti> 7*>'J V77 7-f-m B C 1 3 /C 1 2 #\a*JBv»fc K9>f Jty 
fV^Igta^ jE^WfltKi: »9> Xte-S£Eill/^->KJ: ^^rr£:ift^L 
^fc<fc ^&&#1II£^*-->':?'U 4 0- 1 0 0 (a) offigiMlfc^fi-aS&fcas^ 

[0 0 4 0] 

icoi ^ KLTffcf&SfiM 9Hm&LZti& yyv^^f K19tt, HI 6 (F) Htf 
i-«t9^, CVDSCi ^1? 3 0 0 (nm) ->U 3 >g<blHri*Jf«£*U SfcfffciS 

^4 9<Z>tti*ftM 5 1 tffc&Zti&o m^r7* Y V y/97-f -IS, CHF3 / 
CF4 /A r *rx*JBv>fc xyf>/Iii:J: l) . fjftgffidfOi' U 3 y^tm** 
S it; £ J: 19 S&fft^ 4 9 *EiR>* * - > & Wtt^Rffl £ *t£ 0 £ <b K 

CHF3 /CF4 /A r ^tfflv^K?>fi-;f V^IiKi «3 > 1FI^114 8 

[0 0 4 1] 

$^i:7')>^A7 Ki 9(i> y * U > ^ftC i 0 KJ? 200 (nm] £ & f- 
r/, y'javtl [a t %] iSiDLfcT/l'S-A-A, tfcKMHfcO. 5 (at%)| 
*JllLrt:7;V5 -a-A*»JRJ?6 0 0 (nm) Hi 19 jm#Jt3*£*t£o i^t7'J > y 
K 1 9 14, mm 2 5 (nm) CU SftSMfc?- * > **ifMK 3 *U ittfcJ: 0 RSf RfrlLRrt* 
?£jj£$*t£o ttUbfcJ: D^V Kl 9tt. ~>'J =r>Xt4^*^inL^T;V5 -a 

-A^HiSSB^^- ytt&m&fomZiXZo 
[0 0 4 2] 

«V»t7*b';VJ r 97-f-Ig, BC13 /CI 2 ^^ffiV^c K5^f x 7 f->^ 

iiciD Eaut ^ - ytt&m tfmnm k ^* ^ *u 2 « s ©e*^^ * - > 5 4 § 

tt* 0 7'jy^A7 K 1 9li> ^©211011^^-'/ 5 4 tcJ: «9> miiffl^E^^ 

r-xm (omm.^ z-y ^fp^ $ tt, i k 7 ^ h 7 > ^ 4 4 ? 
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f->^fc#1-&£*7S>*/l/*&5&** : ?-4 9 LXffltmir&o fcfct 

©vyayaftRSlKM'Ttt, 01 v * > y'MK&^T. IJ|3 0 0 [nm] ri* 
HJ¥1 0 0 [nm] CW^o 
[0 0 4 3] 

f|-r*->U 3>ffl-fkR 5 5 3&»JRJ?4 0 0 [nm] J: «5 i§a$*i* 0 SfeKffcM^fc* 

v>t, 4 c%] <ofcm*mx\\^tzm%if*<omw%*¥-?, xtaioo c%] «a*^# 

4 0 0^ 6 0^Mo»toa**Hlfe$ix&o i^l:i^'J>^A7Kl 9li 
, h7>v^^ 4 3, 4 4©»TOk$^ SkfclJf gtf>gEjj&/-?*-:x4 7 2Jf 

[0 0 4 4] 

^'J^^A7K19li, It* * If -r- v a tf*JKJ¥ 1 0 0-3 0 0 [nm] tc J: 

*)ymZHtz&, iWtef-ya >^1WBC 13 /CI 2 ar^fc/B^fc^* 
«fc ^W*^ tTx--> a >!§ 5 6 3&*^$tLS 0 Z<D&]foMfrtS\,*Xi±* 9 > 9 
)V*9-r-7 H:«DC7n fn>. *^°-y * >J >^a«rffiv>T> /? - 9 > 9 )\> 
•3W#^e-r-'>3 ym 5 6^j£$*l£ 0 fci3 a >J1 5 6 ti 

^tet-ya^) *tRJRL"T|fe«l* ; f-4 9 «r«»L. t /S»Hft* : F-4 9 OfgEHc J: *) £j 

-ya>|5 6^V»tli, 7^$-a-AO^i*15 [a t%] SKKKJeLfc* 
y^^7JV5 (Ta A 1 ] «rjaffl"t* «£ 3 t:Lt^ B*fc, tWi9C7A'5-a 

-A©*ti*15 [at%] 5gJKlCl£3eu^:^>^^T^5 (T a A 1 ) £;fev»Ttt, 
0-* :/*/l/OM*fc#K7;wS^£1-*#$rT?* *K p - 9 >9frmK£ 2>m&iz}t 

[0 0 4 5] 

T'U >*^y Kl 9 J2> iv>t0 4i:^tJ;^:, #«#ttJ&fc: <£ * K7-f7^;vA6 

i **map k ± see $ ti^m, <{>9®m§2, j>9mm kw&it & uutm «5 i^^tt 

, -e?>f»ft£*i> ittfcj: V) 4 >9%m& 2 <Z>pgg. 4 > 9ffi&<r>mm^&i'PJ&2ti2> 
o 4 fc^v>T#^-y Kf-y 7° 2 2 =7 4 \i>9~2iitzfes ;X;i/7V-h6 3« 

$*l& 0 ££-?/X;V/lx- h 6 3 it, 4 9 <D±\,zy X;V2 3 ±*>K 

ft fcJ&mzmxZtilzffiAkntf K5^7^A6 lJifc»3*fcJ: «)^#$tL-So 
£ *tfc J; 9 yy > * ^ y K 1 9 W\ y X;v 2 3 , >f > 9 M 6 2, C <*>>f v 9 ^LM 6 2 iz 

•y K«:«J*-t-*J:dt:«:$tLTV>* 0 
[0 0 4 6] 

(2) mmm<omi^ 

^s-hkhj* 3 2 jw&s Kx&mmmmRnzkW. y ? > 9x$> * y 9 9 4 3 

, 4 4 j8f*ffo**iU *&J*Jf 4 5 «£ 13 ^ITIIS V>WM'*9 - > 4 7 *«^$ tL N 

:«l|B«/^->4 7Ki «9^* : T-4 9 frESH"* h7>"^^4 3 **»3ffiEI 

^115 1, 2»@©HB«U<*-> 5 4 70 ? «$tL N i<02»B©IB*^^->5 4 
J*i«9l&m^ : f-4 $i>*Y7>V*9 4 3 iC^^tL. *fe«as % 7-* 5 4 >^0@Ei£§b&* 
M$^-2>o -7U >^^-y Kl 9 {±. ^ Vfx- i/ 3 >JS 5 6 „ -i ^^^6 2 

, 9X)V2 Z1)*mfcWj&Z1XXft]&1$tLZ> (Hl> m4~H16) o 
[0 0 4 7] 

i©7'f^'/ , j>^i Hi, CKoj;^ icLT^$*L/cy; >^^7 Ki 9(^)^7^$ 
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^6 2 K# — yz?l 8 K^m^fix^h^ >?-iM >*m&2 1 \zX «9*#>*l 

(HJ3) > .^*^4 9«l:J: *9 -f >??£M6 2 M&jfLfc-l' fr"C^?& 
^H^L, 19 ^ >^^6 2 P'g^JitJ^gic^ii^-r^o 7 -f > * 1 

tMU n-7l5> 16, 1 W 1 4irhmMZtit:Glffltt*L"e 

3 \zc\<n<{ ytWofoifittm-tz (Hj2) o 

[0 0 4 81 

ttoH#^:S^fc % »^<^^ 4 9*lE«i-c§4<*So t^^r/^'j 

**#&aa-eM» 5 tL* i t c a o 

[0 0 4 9] 

LsfrL K 1 9 IC&v^-Cli, HI 7 icirrr «£ ? % 

&fif^4 9 *ffi«rt-& hr/^^ 4 3^- ^>^^r^v"J-9--f KIR 3 5 

*&S£tt;*4>fc < LtHiif 4 9 *r»*A<Ktti-*i So 
[0 0 5 0] 

[0 0 5 1] 
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